Abstract
INTRODUCTION
Higher nominal exchange rates are one of the main economic problems in developing countries. This problem has not only economic implications but also psychological ones; in developing countries, even if economic indicators are getting better, a rise in the exchange rate can be thought as a result of distorting of economic conditions. This stems from the belief that its potentially negative influence on the main economic variables, such as inflation rate, interest rate, and economic growth and therefore leads to worsening economic expectations. Since nominal exchange rate shocks have adverse effects on the economy, policy makers tend to determine the factors behind it to minimize these effects by applying monetary policies to provide exchange rate equilibrium. These policies are mainly applied by intervening foreign exchange market such as buying and selling of foreign currency.
There are several approaches to the rationale of exchange rate movements in the economic theory. First, the nominal exchange rate may be affected by differences in the yields on financial assets, which is named uncovered interest rate parity theory. According to this approach, an increase in the domestic interest rate or a decrease in the foreign interest rate leads to a nominal appreciation of the national currency. The second approach related to the determinants of nominal exchange rates uses purchasing power parity theory, which points out that the difference of inflation rate between two countries determines the nominal value of their currencies against each other. Considering this approach, it is concluded that the depreciation of the national currency in a country in the long-run stems from a rise in inflation in that country. It is worth noting that the belief that exchange rate movements based on the inflation rate and interest rate can be called the monetary approach.
The accurate diagnosis of high nominal exchange rates allows policy makers to step correctly in order to combat high exchange rate levels by enhancing the effectiveness of the policies applied towards exchange rate stability. This can be provided by estimating determinants of nominal exchange rate movements. For this purpose, we employ panel data model in order to examine the factors affecting the nominal exchange rate by using the panel data of 77 developing countries for the period 2004-2016. This study is organized as follows: Section 2 describes the previous studies on the topic. Section 3 introduces the empirical models and variables used in the empirical investigation. Section 4 describes the estimations. Section 5 presents our conclusions.
PREVIOUS STUDIES ON DETERMINANTS OF NOMINAL EXCHANGE RATE
In the empirical literature, several studies focused on investigating causality relationships between nominal exchange rates and macroeconomic variables and reached some implications about directions of causality. Kaya (1998 ), Agenor et.al (1997 , Cevher (2016) , ÇeviĢ and Kadılar (2001) , and Sekmen and Ravanoğlu (2017) examine the causal relationships between nominal exchange rate and several macroeconomic variables. However, since aiming at estimating the parameters of determinants of nominal exchange rate, we focus on the studies in which parameter estimations were made.
Previous studies on the determinants of nominal exchange rate (against USA Dollar) used time series models in estimating parameters. For instance, Kandil (2015) employed a time series model for 19 developing countries and found out different estimations. The empirical findings showed that money supply and imports variables lead to depreciation in the national currency and that investment, exports, and foreign capital variables contribute to appreciation in the national currency. Using monthly time series data for the period of 2006 claimed that capital flows cause an appreciation of the national currency, whereas high prices and the growth of money supply lead to a rise in nominal exchange rate, demonstrating the validity of monetary approach in Turkey in the period examined. Another study about the topic was made by Hsing (2016) by using time series analysis for Hungary data for the period of 2000 and 2014 and found out higher interest rate, economic growth, and low inflation rate lead to an appreciation of the national currency. Similarly, Bouraoui and Phisuthtiwatcharavong (2015) used the time series data between 2004 and 2013 and analyzed the relationship between the USA Dollar and Thailand Baht. Empirical findings demonstrated that the variables of money supply and manufacturing industry index have a positive but not significant effect on Thailand Baht, unlike international reserves that have a positive significant effect. In this study, it was also found that although interest rate differential has a negative sign, it is not significant.
Looking at the literature, we detect that short-run factors were applied in the empirical estimations. Hsing (2015a) examined the short term determinants of USA Dollars/Zloty parity for the period 1999-2003 using quarterly time series data. Empirical findings suggest that an increase in real GDP leads to depreciation of Zloty. However, a rise in interest rate reveals the opposite effect. The other study by Hsing (2015b) investigated the short term determinants of USA Dollars/ Indonesia Rupiah parity for the period of 1997 and 2013 using quarterly time series data. Empirical findings show that an increase in real GDP depreciates Indonesia Rupiah, whereas higher real interest rate appreciates Indonesia Rupiah.
There are also several studies focused on long-term estimations in the literature. Among them, Chiu (2008) analyzed the long term determinants of USA Dollar/ Taiwan Dollar parity for the period 1981-2007 by using quarterly time series data and found out that growth of money supply and an increase in domestic prices to USA prices ratio lead to the higher nominal exchange rate. Nonetheless, it is concluded that international reserves have a mitigating effect on nominal exchange rate levels.
Although short-run and long-run analyzes were separately carried out, several studies made estimations using both time period. For instance, Benazic and Kersan-Skabic (2016) used quarterly time series data for the period of 1998 and 2013 and estimated the determinants of nominal exchange rate (Croatian Kuna/Euro parity). They found out that an increase in international reserves leads to a depreciation of the national currency in the short term. Moreover, they found an unusually positive impact of high inflation rate on nominal value of Kuna both in the short run and in the long run. Kurt and ÇalıĢkan (2016) used monthly time series data for the period of 2013 and 2014 in order to analyze the determinants of the exchange rate in the Turkish economy. They claimed that nominal depreciation of the national currency stems from the growth of money supply both in the short run and in the long run, confirming monetary approach in the period examined. Moreover, they found out the theoretically unexpected relationship between interest rate and the exchange rate for both periods. As a study estimated period analysis, Dropsy (1996) used monthly data between 1973 and 1993 and investigated the determinants of Yen/USA Dollar and Pound/USA Dollar parities. Empirical findings suggest that monetary policy applications have an effect on the exchange rate in the long run and that economic fluctuations and long term interest rates are the main determinants of the exchange rate in the short term and medium term.
ECONOMETRIC MODEL and DATA
In this study, we use the panel data of 77 developing countries for the period 2004-2016 and employ static panel data methods, such as pooled OLS, fixed effects, and random effects. All data is obtained from the World Bank. The summary statistics are reported in table 1. The variables for some years are not obtained, therefore panel data is unbalanced.
The panel data model applied in the study is constructed as follows:
Where exc is nominal exchange rate for country i in year t. X it is a vector of independent variables and ε t is error term. Independent variables of the model are gross domestic product, money growth rate, inflation rate, interest rate, and international reserves. The nominal exchange rate variable represents the value of the national currency in terms of USA Dollar. Gross domestic product variable is calculated at 2010 prices. The method of estimating the equation is specified by employing various pre-tests. These tests provide empirical evidence about the selection of appropriate estimators which are fixed effects, random effects and pooled ordinary least squares (pooled OLS). In selecting between fixed effects and pooled OLS F test is employed argued by Moulton and Randolph (1989) . In selecting between random effects and pooled OLS Breusch and Pagan (1980) LM, Adjusted LM, Score (Bottai, 2003) , Honda (1985) , and King and Wu (1997) tests are applied. After applying these tests, if we reach empirical evidence of not selecting pooled estimators, Hausman (1978) test is employed to determine which of the estimators of fixed effects or random effects is appropriate. 
EMPIRICAL RESULTS
Estimating panel data model, we first determine appropriate estimators by using several tests. These tests and the coefficients on the regressors are reported in (Bottai, 2003) , Honda (1985) , and King and Wu (1997) tests. All test results show that random effects estimator outperform pooled OLS one. In the end, Hausman test should be applied in order to determine the appropriate estimators that obtained fixed effects and random effects models. Hausman (1978) test results present that the null hypothesis is rejected and therefore suggest that the fixed effects model should be used in the empirical estimations. The test results reported in table 2 suggest that the fixed effects model seems to be appropriate to estimate the factors that determine nominal exchange rate. The estimations of the fixed effects model are reported in column 2 of table 2. According to the results, the signs of the coefficients on gross domestic product, international reserves, and inflation rate are positive and significant. This conclusion demonstrates that an increase in these variables leads to higher nominal exchange rates. Although seeming to be a positive effect on nominal exchange rate, the interest rate has low significance level. However, the signs of the coefficients on international reserves are negative, which presents an increase in international reserves and money supply decrease nominal exchange rate. To determine that the estimators obtained from fixed effects model are unbiased and consistent, we apply autocorrelation and heteroskedasticity tests. In this study, Modified Wald test is made to test heteroskedasticity (Greene, 2000) and Bhargava, Franzini, and Narendranathan (1982) Durbin-Watson test and Baltagi-Wu (1999) Locally Best Invariant -LBI test are applied to test autocorrelation. In the event that Modified Wald test statistics are significant, the null hypothesis of no heteroskedasticity in the model is rejected. Moreover, if Bhargava et al. (1982) Durbin Watson and Baltagi-Wu (1999) LBI tests are less than 2, the null hypothesis of no autocorrelation is rejected. These test results are reported in table 3. Autocorrelation and Heteroskedasticity test results show that there is a problem in the residuals with autocorrelation and no heteroskedasticity. Therefore, the fixed effect estimators would be unbiased and inconsistent. Due to the fact that the residuals obtained from fixed effect have autocorrelation and heteroskedasticity, fixed effects model is estimated with cluster standard errors, and therefore Arellano (1987) , Froot (1989) and Rogers (1993) estimators are used. The estimations with robust standard errors are reported in table 4.
According to the results obtained from table 4, the coefficients on gross domestic product and inflation rate are significantly positive, suggesting that they are positively associated with nominal exchange rate. The coefficient on international reserves is significantly negative, demonstrating that high international reserves decrease nominal exchange rates. Although money supply is negatively associated with nominal exchange rate, the coefficient of it has less significance. Empirical results show the importance of anti-inflationary policies to provide exchange rate stability in developing countries. In developing countries, lower inflation rates contribute to the appreciation of the national currency. Diminishing inflation rates encourage new investments and increase output as well as attract foreign capital because of its reducing effect on country risk, leading to lower nominal exchange rates. However, in the empirical results, it is concluded that higher economic growth associated with higher nominal exchange rates. Accelerating imports due to high economic activities may be a reason for this result. Finally, empirical results show higher international reserves have a diminishing effect on nominal exchange rates. This finding implies that economic policies enhancing exports and international capital contribute to lower nominal exchange rates.
CONCLUSION
Nominal exchange rate movements have a crucial role in the economic environment for developing countries because many economic indicators related to the financial and real sector are influenced by these movements. Investigation of the determinants of nominal exchange rate allows policy makers to apply effective policies towards lower nominal exchange rates. Our study provides knowledge about which variables should be considered to decrease nominal exchange rates in developing countries. For this purpose, the panel data method was applied in the econometric estimations. The selection of appropriate estimators provides econometric estimations with consistent. In this context, the basic assumptions were tested and then estimations were made with robust standard errors. Empirical findings show that an increase in inflation rate leads to an appreciation of the national currency. This finding is consistent with the studies of ) ve Hsing (2016 . Therefore, anti-inflationary economic policies seem to contribute to exchange rate stability in developing countries. Further, providing credibility in monetary policy and fiscal discipline can be considered in applying these policies.
Empirical findings show that increases in nominal exchange rate stem from economic growth in developing countries. This finding is consistent with the studies of Hsing (2015a) and (Hsing 2015b ). In the economies whose economic growth depends on imports, expansion of economic activities may increase the demand for foreign currency and this leads to higher nominal exchange rates. Nevertheless, economic growth based on capital formation may decrease nominal exchange rates, as increases in the capital formation may have a positive impact on exports and therefore lead to low nominal exchange rates. Empirical estimations show the importance of the effect of international reserves on nominal exchange rates. According to this finding, economic policies encouraging more exports and capital flows may contribute to lower nominal exchange rates. This finding confirms the studies of Kandil (2015) and . The main thought behind it is that more international reserves allow central banks to intervene more effectively in foreign exchange markets.
